Inconsistent condom use among persons on antiretroviral treatment (ART) is a major public health concern because of the risk of HIV transmission. This study examined the association between socio-demographic variables and knowing partners' HIV status, multiple sex partners, and consistent condom use among 400 HIV-infected adults who had received ART for at least six months in Johannesburg, South Africa. The study used a cross-sectional survey and a structured interviewer administered questionnaire. Over half (n = 225, 56.3%) of participants were on ART for more than two years. Two thirds (n = 234, 63.2%) were aware of partner's HIV status. Over a third (n = 136, 34.0%) reported having more than one sex partners. 
Introduction
The practice of consistent condom use and sexual risk practice among HIV positive persons have not received attention as among people uninfected with HIV. This is because HIV programs focus prevention efforts largely on people uninfected with HIV [1] [2] . The findings of the few studies that have examined condom use among HIV-infected persons receiving antiretroviral treatment (ART) vary considerably, and there is no consensus on the predictors of consistent condom use. In addition, there is a dearth of studies that examine whether initial decreases in sexual risk behavior among HIV-infected persons on ART are sustained and reasons for this [3] . However, there is an evidence that engaging in unprotected sex with HIV positive individuals is high risk sexual behaviour for HIV transmission and a major public health problem [4] [5] .
Several studies have shown that access to ART has not led to significant reductions in risky sexual behavior among HIV-infected persons [2] [3] [6] . Moreover, there are concerns that providing ART may lead to an increase in sexual risk behaviours because of the improved quality of life associated with ART [1] [7] . On the other hand, there is evidence that HIV-infected persons on ART adopt safer sex practices to avoid HIV transmission to their sex partners. Data from South Africa, Ethiopia, and Uganda, and Kenya revealed that sexual risk behaviors declined significantly after ART initiation. A higher proportion of HIV-infected persons on ART reported consistent condoms use with regular partners compared with those not receiving ART [1] - [3] [7]- [10] .
It should be noted that although studies report reductions in risky sexual behaviour among HIV-infected persons, none have reported a hundred percent consistent condom use among their participants. This suggests rates of considerable levels of unprotect sex among HIV-infected persons on ART. According to Kay [11] , reductions in high risk sexual behavior among HIV-infected persons have been inconsistent over time, with some studies indicating an increase and others a reduction in high-risk behaviors following ART initiation. Studies conducted in Tanzania and Kenya found low rates of consistent condom use among HIV-infected persons on ART [12] [13]. While findings from India, Ethiopia, and Uganda revealed that although a high proportion of HIV-infected persons on ART used condoms consistently, up to one third continue to practice unprotected sex [2] [8] [14] .
Of public health concern, is the reported inconsistent condom use by HIV-infected persons regardless of the HIV status of the partner. Wagner et al. [15] found that 50% -70% of seroconcordant, serodiscordant, and unknown status couples reported unprotected sex with their partners. Not disclosing one's HIV status to a sexual partner increases the risk of having unprotected sex among HIV-infected persons on ART [7] [16] [17] . Knowledge of partner's HIV status contributes to an increase in condom use among HIV-infected persons, which subsequently reduces HIV infection [12] [15] [18] [19] .
South Africa has the largest ART program in the world and yet there is a dearth of studies on the practice of condom use among ART patients. This is despite evidence showing that a concerning proportion of HIV-infected persons on ART engage in unprotected sex [2] [3] [12] [13] [15] . Although the focus of the studies that were conducted was on the impact of ART on consistent condom use, other variables associated with consistent condom use are also under researched and vary across studies. An understanding of the dynamics that contribute to high sexual risk behavior among HIV-infected persons will inform the development of effective interventions for safe sexual practices [15] . This study examined the association between socio-demographic variables and knowing partners' HIV status, multiple sex partners, and consistent condom use among HIV positive adults on ART in a clinic in Johannesburg, South Africa.
Methods and Materials

Study Design
A cross-sectional survey was conducted among adult patients attending an ART clinic attached to a tertiary hospital from October to November 2012. The hospital is located in the City of Johannesburg in Gauteng province, South Africa and serves patients across the suburbs, informal settlements, and the central business centre. The study participants were adult patients who had received ART for six months and above. All male and female patients above 18 years of age who met the inclusion criteria were eligible to participate in the study. Participants were recruited as they came for follow-up services. The sample size was calculated at 400 using the single population formula at 95% Confidence Interval (CI).
Data Collection
The second author and a trained research assistant conducted face to face interviews using pretested structured questionnaires. The questionnaire was first prepared in English and translated into Setswana and IsiZulu. Besides English, these are the two languages commonly spoken across the province.
The main outcome variable for the study was consistent condom use within the past three months. Consistent condom use was defined as "always using condoms" and was measured as consistent if participants reported that they always used condoms. Inconsistent condom use was defined as never used condoms and used condoms sometimes. Secondary outcomes for the study were; awareness of partner's HIV status and having multiple sex partners. Knowledge of partner's HIV status refers to the participant's awareness or unawareness of their partner's HIV status. Multiple sex partners were defined as having two or more sex partners.
The independent variables included socio demographic, sexual behaviour, and HIV related variables. Sociodemographic data included age, gender, level of education, marital status, and employment status. Sexual behaviour data included the number of sex partners and types of sexual partners. In this study, a steady partner referred to a partner with whom the participant had a regular sexual relationship and who was perceived to be the spouse or regular boy/girlfriend. A casual partner referred to a partner with whom the participant had sex infrequently and was not living with or married to. HIV/AIDS related data include time since diagnosis with HIV, duration of ART, knowledge of partner's HIV status and discussing HIV testing with partner.
Ethics
Study participants provided a written informed consent prior to the interview. Ethical approval for the study was obtained from the Research Ethics Committee of the University of Limpopo. Permission to conduct the study was granted by the Hospital management. Participation in the study was voluntary, and the researchers ensured confidentiality throughout data collection.
Data Analysis
The statistical analyses were done using the Stata version 10 statistical software [20] . Following the descriptive analysis, bivariate analyses were performed to assess the association between consistent condom use, multiple sex partners, and awareness of partner's HIV status and the independent variables. Multiple logistic regression analyses were performed to determine predictors of consistent condom use, multiple sex partners, and awareness of partner's status. During the stepwise modeling, all variables found to be statistically significant with a value of p < 0.05 were included in multivariate models. We presented the results as unadjusted odds ratios (cOR) and adjusted odds ratios (aOR) with 95% confidence interval (CI).
Results
Socio Demographic Characteristics of Participants
The total sample included 400 HIV positive ART patients with a mean age of 39.8 years (IQR = 19 -69). Two thirds (n = 244, 61.0%) were below 40 years whilst the rest (n = 156, 39.0%) were above 40 years. Participants in the 40 years and above age group were two times more likely to use condoms in a consistent manner (OR = 1.95, CI: 1.13 -3.34, p = 0.015) than those who were younger than 40 years. More than half (n = 229, 57.3%) were females and (n = 171, 42.8%) were males. Gender was not statistically associated with consistent condom use.
Over half (n = 211, 52.8%) were single, (n = 106, 26.5%) were married, and the rest were cohabiting, divorced, and widowed. Participants who were ever married were two times more likely to use condoms consistently (OR = 2.01, CI: 1.18 -3.42, p = 0.010) than those who were never married.
Over half (n = 237, 59.3%) had a secondary education and (n = 95, 23.8%) had a tertiary education. Partici-pants with a college or tertiary education had a significantly decreased odds of using condoms in an inconsistent manner (OR = 0.36, CI: 0.15 -0.83, p = 0.018) than those with a secondary and primary education. Two thirds (n = 250, 62.7%) were employed, and employment status was not statistically associated with consistent condom use ( Table 1) .
HIV Related Characteristics
With regards to time since diagnosis, over half (n = 223, 55.8%) had known about their HIV status for 1 -5 years, (n = 177, 44.3%) for more than 5 years, the mean time since diagnosis was 5.88 years (IQR = 1 -20). A high proportion (n = 225, 56.3%) had been on ART for more two years, (n = 105, 26.3%) for less than one year, and (n = 70, 17.5%) for one year.
With regards to awareness of partner's HIV status, two thirds (n = 234, 63.2%) were aware of the HIV status of their regular partners.
About a quarter (n = 53, 22.7%) of participants who were aware of their partners' HIV status indicated that their partners were HIV negative, and (n = 181, 77.4%) indicated that their partners were HIV positive. Partner status was not statistically associated with consistent condom use.
Over half (n = 209, 52.3%) of participants indicated that they discussed HIV testing with their regular sex 
Sexual Practices and Partner's Related Characteristics
Of the 400 participants who participated in the surveys, (n = 360, 90%) were sexually active in the 3 months before the survey, whilst (n = 30, 7.5%) had no sex partners. In terms of the number of sex partners, over half (n = 234, 58.5%) indicated having one sex partner, more than a third (n = 136, 34.0%) had more than one sex partners, and (n = 30, 7.5%) had no sex partners during that time. More men (n = 91, 55.8%) than women (n = 72, 44.2%) had more than on sex partners. Of the 234 participants who reported a single partnership, (n = 103, 44.1%) identified that person as a steady partner, (n = 83, 35.5%) identified that person as a spouse, and (n = 48, 20.5%) as a casual partner. Of the 136 participants who reported multiple sex partners, (n = 63, 46.3%) identified their regular partner as a steady partner, (n = 46, 33.8%) as a casual partner, and (n = 27, 19.9%) as a spouse. An equal proportion (n = 185, 50%) of the sexually active participants were living with sex partners and alone respectively. Participants who were living with their sex partners were two times more likely to use condoms in a consistent manner (OR = 1.90, CI: 1.25 -2.88, p = 0.002) than those living alone ( Table 1) .
Consistent Condom Use
Three quarters (n = 279, 75.8%) of participants reported that they used condoms in a consistent manner while (n = 89, 22.4%) had used condoms inconsistently. Of the 89 respondents who used condoms in an inconsistent manner, (n = 60, 67.4%) were with a steady partner, (n = 29, 32.6%) with a casual partner. In multivariate analysis, we found that level of education (aOR = 0.63, CI: 0.41 -0.98, p = 0.041), discussing HIV testing with sex Table 3) .
Variables associated with consistent condom use that showed statistical significance (p < 0.05) in bivariate analyses were considered for multiple logistic regressions. The stepwise logistic regression revealed that discussing HIV testing with partner (aOR = 2.28, CI: 
Multiple Sex Partners
A third (n = 136, 34.0%) of the participants had more than one sex partners. We found that gender, marital status, awareness of partner's HIV status, and type of partner were statistically associated with the tendency to engage in multiple partnerships. Men were 5.7 times more likely to have more than one partner (aOR = 5.69, CI: 3.39 -9.57, p < 0.001) compared to women. Participants who were married had a significantly decreased odds of engaging in multiple partnership (aOR = 0.43, CI: 0.24 -0.75, p = 0.003) than those who were never married. Participants who were aware of their partners' HIV status had a significantly decreased odds of engaging in multiple partnership (aOR = 0.46, CI; 0.24 -0.86, p = 0.016) compared to those who were not aware of partners' HIV status. Participants who were in a steady relationship had a significantly decreased odd of engaging in Table 5) .
Data on condom use in multiple partnerships showed that (n = 55, 40.4%) of participants who had more than one sex partners reported inconsistent condom use. At multiple logistic regressions, consistent condom use in 
Discussion
Although studies report reductions in unprotected sex among HIV-infected persons on ART, the risk of HIV-transmission remains worrying as a number of HIV-infected persons continue to engage in unprotected sex [1] - [4] [6]. The on-goingreports about inconsistent condom use among HIV-infected persons have raised concerns that condom use fatigue may be occurring simultaneously with prolonged life through the use of ART [4] [5] [10] . More so because of the high reported rates of unprotected sex despite the on-going risk reduction counselling linked to ART programs. Of concern is that inconsistent condom use by HIV-infected persons on ART occurred in all types of partners including marriage, casual, steady, and multiple sexual partners [4] . The analysis in this study showed that consistent condom use among HIV-infected persons on ART was generally high, yet a quarter (24.1%) used condoms in an inconsistent manner. The rates of inconsistent condom use in this study are concerning even though they are lower than those reported in Ethiopia (36.9%), Uganda (50% -70%), Uganda (35%), India (32%), and in Kenya (57%) [3] - [5] [15] [18] . We also found that similar to previous studies; inconsistent condom use was reported regardless of the HIV status of the partner [15] [18] [19] [21] . This finding underlines a real concern of the risk of on-going HIV transmission among partners of known or unknown HIV status of HIV-infected persons on ART [13] . HIV prevention programs need to design appropri-ate prevention messages that specifically target HIV positive couples receiving ART [22] .
We found that discussing HIV testing with partner, awareness of partner's HIV status, level of education, and duration of time on ART, were independent predictors for consistent condom use with a regular partner. In line with other studies, condom use increased with increasing level of education. Ayiga [4] found that the level of education had the greatest impact on consistent condom use by HIV positive persons in her study. This finding is likely because of the high self-efficacy for condom-use among people who have secondary or tertiary-level education. However, our findings are in contrast to results reported in Tanzania where participants with more than seven years of education were less likely to use condoms consistently [12] .
Two thirds (63.2%) of the participants in this study were aware of their partners' HIV-status. There was a strong association between knowing a partners status and discussion HIV testing with a partner at bivariate analysis (p < 0.001). Dessie et al. [5] found that discussing condom use with a sex partner was associated with consistent condom use. These findings suggest that partner testing in ART programs could protect HIV-uninfected partners at risk for HIV by revealing discordant status, which in turn may increase condom use [18] . We found that awareness of partners' HIV status was the strongest predictor of consistent condom use and our results are in agreement with other studies [12] [18] .
Although awareness of partner's HIV status in this study was high, over a third (36.7%) of the participants were unaware of their partners' HIV status and less likely to use condoms consistently. Similar findings were reported in other studies [1] [24] . The implication of not knowing partner's HIV status is the possibility of unprotected sex with partners who are HIV negative or whose HIV status is unknown, subsequently, increasing the risk of HIV transmission [18] [19] [25] . In this study, of the 89 participants who engaged in unprotected sex, two thirds (61.8%) were unaware of their regular partner's HIV status. HIV prevention messages to address the high rates of inconsistent condom use should target individuals who are unaware of their partners' HIV status.
Inquiring about a partner's HIV status has been associated with an increase in the likelihood of negotiating safer sex practices [12] . While lack of knowledge of partners' HIV status sets the stage for HIV transmission to HIV negative partners [1] . In this study, participants who were aware of their partners' HIV status were more likely to be married, living with the partner, have discussed HIV testing with a partner, have longer duration of time since diagnosis, and have more than one sex partners. Since awareness of partners' HIV status is associated with consistent condom, it could be suggested that even in multiple partnerships, awareness of partners' status is protective against HIV transmission. While consistent use of condoms in multiple partnerships is critical in preventing the spread of HIV and re-infection by different strains.
The association between consistent condom use and duration of time on ART has been reported in other studies [13] [22] [26] . We also found that longer ART use was significantly associated with consistent condom use. These findings support the theory that the longer HIV persons have been on treatment, the higher the level of condom use [22] . Longitudinal studies conducted in sub Saharan countries also reported an association between the duration on ART and reductions in sexual risk behaviours including unprotected sex [1] - [4] [6] [7] [10] [27] . However, it is argued that reductions in sexual risk behaviour are not solely attributed to receiving ART, but also to the effectiveness of ART programs. The on-going counselling and HIV prevention messages provided at ART initiation and follow up has contributed to reductions in sexual risk behaviours. Furthermore, it had been shown that when persons receiving ART accept their illness and adjust to being HIV positive, they are likely to modify sexual behaviours [1] [26] . Therefore, strengthening the provision of secondary prevention messages and risk-reduction interventions in ART programs creates an enabling environment for reduction of risky sexual behaviours [13] [22] . Moreover, HIV-infected persons with longer duration on ART might use condoms consistently to protect their sex partners from infection [4] [6] . Our data further point out that the association between longer duration on ART and awareness of partner's HIV status is crucial in the reduction of risky sexual behaviour among HIV-infected persons on ART.
A high proportion (36.8%) of participants reported multiple sexual partners; this rate is higher than previously reported in South Africa (5.7%), Botswana (20.6%), Ethiopia (10%), and Uganda (18%) [3] - [5] [28] . This study did not establish the reasons for engaging in multiple partnerships, but male and female participants in a study conducted in Mozambique, believed that social and cultural factors encourage men to have multiple sexual partners [19] . The cultural belief could explain the reason multiple partnerships occurred in all types of partners in this study, even among married couples. Participants who had more than one sex partners were more likely to be male, married, and aware of partner's HIV status. Gender was a strong predictor of engaging in multiple partnerships, and men were six times more likely to have more than one sex partners than females. Male gender was also a predictor of multiple partnerships among married couples; married men were more likely to have multiple partnerships than women. Those who were aware of partner's HIV status were less likely to have multiple partners.
In line with previous studies, engaging in multiple partnerships was associated with inconsistent condom use [5] [13] [19] [23] [28] . While gender was not associated with inconsistent condom use with regular partners, in multiple partnerships, gender was a predictor of inconsistent condom use. Men were less likely to use condoms in a consistent manner than females. Similar findings were reported in Kenya [13] . We further found that inconsistent condom use within multiple partnerships varied by other socio-demographic characteristics. Older participants were less likely to use condoms in a consistent manner than their younger counterparts. Similar to factors associated with consistent condoms use with regular partners, participants who had a tertiary or college education and had longer duration since diagnosis, were more likely to use condoms consistently in multiple partnerships. Marital status was a protective factor in multiple partnership; married participants were more likely to use condoms consistently than those who are single. This finding suggests that married persons who engage in multiple partners want to protect their regular partners from HIV infection. This is explained by the strong association between marital status and awareness of partner's HIV status. If engaging multiple partnerships is rooted in cultural beliefs, interventions to promote safe sex should understand the dynamics and the social context of multiple partnerships.
The study is limited by reliance on self-reported data on condom use, multiple sex partnerships, and awareness of partner's HIV status. Although the interviews were conducted by trained researchers who were not part of the clinic staff, recall and social desirability biases may have occurred. In order to minimize the recall bias we chose a 3 month recall period for sexual behaviors. The researchers were also trained to create good relations and help patients in answering questions. This study cannot comment on the reasons for inconsistent condom use and other risky sexual behaviours. Despite these limitations, this study has significant public health relevance and the data could inform intervention strategies to reduce risky sexual behaviour among HIV positive persons on ART.
Conclusions
In conclusion, we found that awareness of partner's HIV status was a predictor of consistent condom use with regular and multiple partnerships and is a necessary condition for the reduction of risky sexual behaviour. Engaging in risky sexual behaviour occurred in all types of partners and continues to pose a high risk for HIV transmission to seronegative partners and reinfection within sero positive partners. It is therefore, essential that HIV prevention strategies should create an enabling environment for reductions of risky sexual behaviours.
One of the weaknesses of HIV prevention efforts for HIV-infected persons in South Africa, is that prevention messages are provided around HIV-testing and at the time of initiating ART and are seldom repeated during regular contacts for ART follow-up. Therefore, it is important to strengthen the provision of secondary prevention messages and risk-reduction interventions in ART programs. Interventions should take into consideration the cultural and social context of sexual behaviour and condom use of the communities accessing HIV treatment and care.
The provider initiated counselling and testing initiative by the ministry of Health in South Africa provides a window of opportunity to reach HIV positive people with HIV prevention messages and strategies before they are enrolled for ART. Successful provision of ART as a preventive measure depends on substantial and sustained reductions in sexual risk behaviour by HIV-infected persons receiving ART.
